Trichostemonoate (1), a new tirucallane, together with four known compounds, 11α,20-dihydroxydammar-24-ene-3-one (2), sapelin E acetate (3), grandifolinolenenone (4) and α-mangostin (5), were isolated from the stem bark of Walsura trichostemon. The structural assignment of the new compound was based on spectroscopic methods. All isolated compounds were evaluated for their cytotoxicity against five cancer cell lines.
In Thailand, cancer ranks as the most common cause of death and remains a major health problem around the world. Every year, tens of millions of people are diagnosed with cancer, and more than half eventually die from this disease [1] . In the previous study, several new cytotoxic compounds were isolated from the roots, twigs and leaves of Walsura trichostemon Miq. [2a-2c] . In our continuing search for new anticancer agents from W. trichostemon, we report here the isolation of a new natural product named trichostemonoate (1) ( Figure 1A) , along with four known compounds, 11α,20dihydroxydammar-24-ene-3-one (2) [3] , sapelin E acetate (3), grandifolinolenenone (4) [4] and α-mangostin (5) [2b] from the stem bark of this plant. The structures of all isolated compounds were identified by interpretation of their spectroscopic data, as well as by comparison with those reported in the literature. To the best of our knowledge, there are no phytochemical investigations on the stem bark, and compounds 2-4 were isolated for the first time from this plant. In addition, the cytotoxicity of all isolated compounds against five tumor cell lines (KB, HeLa, COLO 205, HepG2 and LLC) was also evaluated.
Trichostemonoate (1) is a tirucallane triterpenoid and showed a pseudomolecular ion at m/z 551.3293 ([M + Na] + ), corresponding to a molecular formula of C 32 H 48 O 6 Na. The 1 H NMR spectrum displayed the resonances of two olefinic protons [δ H 5.70 (d, J = 3.5 Hz) and 6.08 (brs)], five methylene protons, and nine methyl groups comprised of eight methyl protons [δ H 0.75, 0.89, 0.90. 1.16, 1.20, 1.21, 1.97 and 2.22] and one acetyl methyl proton [δ H 2.07 (s)]. The 13 C NMR spectrum showed 32 distinct carbon resonances that were assigned to three carbonyls, two sp 2 quaternary carbons, four sp 3 quaternary carbons, two sp 2 methines, seven sp 3 methines, five sp 3 methylenes, and nine methyl centers, as shown in Table 1 . The full analysis of both the 1D and 2D NMR spectra ( Figure 1B) showed that 1 contained a tetracyclic system, which was essentially the same as that of trichostemonol [2b], except for the presence of a 3-OAc instead of a 3-OH resonance. The occurrence of acetyl groups substituted at C-3 (δ C 78.9) was determined by the HMBC correlation network from H-3 (δ H 4.59 (brs)) to the acetyl carbonyl center at δ C 170.4. In addition, the relative configuration of 1 was defined by analysis of its NOESY spectrum. The NOESY spectrum showed the correlation networks of CH 3 -28/CH 3 -19, CH 3 -19/CH 3 -30 and CH 3 -30/H-17 of the tetracyclic core structure indicating that all were β-oriented. On the other hand, the observation of the correlations of H-3/H-1/H-2 indicated that these protons were cofacial and assigned to the -position consistent with the previously reported analogue [2b]. Thus, the chemical structure of 1 was concluded to be a new tirucallane triterpenoid, to which we assign the name of trichostemonoate.
The isolated compounds (1-5) were evaluated for their cytotoxicity against five cancer cell lines ( On the other hand, compound 2 exhibited good cytotoxicity toward KB, HeLa, COLO 205 and LLC cells (IC 50 2.0, 1.9, 3.7 and 3.2 µg/mL, respectively), while compound 4 displayed moderate cytotoxicity toward only COLO 205 cells (IC 50 13.6 µg/mL). In addition, compound 5 displayed moderate cytotoxicity against KB, COLO 205 and LLC cells (IC 50 13.5, 6.6 and 5.1 µg/mL, respectively). 
Experimental
General: NMR spectra were recorded on a Bruker 400 AVANCE spectrometer, and the chemical shifts were reported in ppm and using TMS as the internal standard. Melting points were determined on a Fisher-Johns Melting Point apparatus. Adsorbents such as silica gel 60 (Merck) were used for CC and radial chromatography (chromatotron model 7924T, Harrison Research). Merck silica gel 60F 254 plates were used for TLC. HRESIMS were obtained using a Bruker MICROTOF model mass spectrometer. UV-visible absorption spectra were taken on a UV-2550 (SHIMADZU) UV-Vis spectrometer (Shimadzu, Kyoto, Japan).
Plant material:
The stem bark of W. trichostemon was collected at Mahasarakham Province, Thailand in December 2012. The plant material was identified by Ms Suttira Khumkratok, Walairukhavej Botanical Research Institute, Mahasarakham University and a specimen retained as a reference (Khumkratok no. 2-10).
Extraction and isolation:
The air-dried and powdered stem bark of W. trichostemon (4.2 kg.) was extracted with EtOAc and acetone at room temperature for one week (each 5L x 3). The EtOAc and acetone extracts were concentrated under reduced pressure to give a dark-brown gum of EtOAc (195.5 g) and acetone (103.1 g) crude extracts. The EtOAc crude extract (92.4 g) was purified by open CC eluting with 20:80, 50:50 and 100:0 EtOAc-n-hexane to give 8 major fractions (A-H). Fraction C (7.9 g) was separated by CC over silica gel, eluting with 20:80 EtOAc-n-hexane to furnish 2 (10.3 mg). Fraction D (9.5 g) was separated by CC over silica gel eluting with 20:80 and 40:60 EtOAc-n-hexane to yield 10 sub-fractions (D1-D10) and then sub-fraction D5 was purified by chromatotron using an isocratic system (50:50 EtOAc-n-hexane) as eluent to give 3 (8.4 mg) and 6 (7.1 mg). Fraction E (12.2 g) was subjected to CC over silica gel eluting with 30:70 EtOAc-CH 2 Cl 2 to afford 5 subfractions (E1-E5). Sub-fraction E3 (1.8 g) was purified by preparative TLC eluted with a n-hexane-CH 2 Cl 2 -MeOH (20:70:10) gradient system to furnish 4 (7.8 mg). Finally, the acetone crude extract (103.1 g) was fractionated by open silica gel CC to obtain 6 major fractions (I-N). Fraction J was separated by CC over silica gel using 20:80, 50:50 and 100:0 EtOAc-CH 2 Cl 2 as eluent to yield 7 sub-fractions (J1-J7). Finally, sub-fraction J3 was purified by preparative TLC eluting with nhexane-CH 2 Cl 2 -MeOH (10:80:10) to give 1 (7.5 mg).
